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摘  要 






















反应温度 5℃，反应介质 3.0 mol/L NaCl＋1.0 mol/L HCl，[APS]/[M]＝0.5，
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成了强吸电子取代的PmFAn，且取得了较高的聚合转化率，聚合条件为：





































Conducting polymers are novel organic semi-conducting materials with 
great promise because of their wide range of potential technological applications. 
This include their applications in storage batteries, electrochromic devices, light 
emitting diodes, non-linear optics, as a corrosion inhibitor and in a variety of 
sensors including chemical and biosensors. Among the conducting polymers, 
polyaniline(PANI) has been studied extensively due to the commercial 
availability of the monomer, its easy synthesis, well-behaved electrochemistry, 
good environmental stability, high conductivity and multiple redox and 
protonation states. Inspite of these characteristics, its lack of solubility in 
organic solvents and its rheological properties have ristricted its use in large 
scale.Because of the rigid nature of their chain backbone, PANI are difficult to 
dissolve and melt, especially their doping state. Several substituted polyanilines 
with electron-donating(alkoxy, alkyl, methoxyl, etc) was reported in the 
literature, but just few polyanilines with electron-withdrawing substituent was 
reported. To improve solubility of PANI in organic solvents, ring-substitution 
and functional acid doping were mainly investigated in this work.  
(i) Three polyaniline derivatives with three kinds of substituents were 
prepared by emulsion polymerization and solution polymerization and doped 
with different functional acids. 
(ii) The influence of the different dopant and acids concentration on 
conversion, conductivity and molecular weight were investigated.  
(iii) The modern physical techniques, such as Fourier Transform Infrared 
Spectroscopy(FT-IR), X-Ray Diffraction(XRD), 1H-Nuclear Magnetic 
Resonance Spectroscopy(1HNMR), Transmission Electron Microscopy (TEM) 
and Scanning Electron Microscopy(SEM) were used to study the 
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Poly-m-methoxyaniline(PmMAn) was prepared by emulsion 
polymerization and solution polymerization. It was found that, in emulsion 
polymerization system, the conversion and molecular weight of PmMAn was 
depended on the concentration of KPS(kalium persulfate, initiator), SDS(sodium 
dodecyl sulfate, emulgator), m-MAn and tempreture of the reaction system. The 
optimal conditions of emulsion polymerization were as follows: 5℃ , 
[KPS]=0.07mol/L, [SDS]=0.05 mol/L, and [M]=0.119mol/L. For the solution 
polymerization, the optimal conditions were as follows: 5℃, 3.0 mol/L NaCl＋
1.0 mol/L HCl，[APS]/[M]＝0.5, and [M]=0.1mol/L. 
Poly-m-bromoaniline (PmBrAn) and Poly-m-fluoroaniline (PmFAn) were 
prepared by solution polymerization. For the preparation of PmBrAn, under the 
following conditions: 5℃, 3.0 mol/L NaCl＋1.0 mol/L HCl，[APS]/[M]＝0.5, 
and [M]=0.1mol/L, we can obtain PmBrAn with number-average molecular 
weight( Mn ) of 5.7× 104 and conductivity(σ ) of 1.2× 10-5S/cm. We 
successfully synthesized PmFAn(with strong electron-withdrawing substituent) 
by using K2Cr2O7 under the following conditions: 5℃ , 1.0mol/L HCl，
[K2Cr2O7]/[M]＝0.2，and [M]=0.1mol/L. and the polymer Mn  is 1.03×104. 
From FT-IR measurements, it was found that after doped by acids, the IR 
absortion of quinoid ring in PmMAn, PmBrAn and PmFAn shifts to lower 
frequency and the relative strenght of the IR bands also changes due to the 
delocalization of positive charge in imine group leads to the decrease in electron 
cloud density of aromatic ring. 
1HNMR measurements show that in the macromolecular chain of PmMAn 
the ratio of benzoid to quinoid units is 4:1, PmBrAn is 3:1 and PmFAn is 16:3. 
PmMAn is characterized by its high molecular crystallinity, being monoclinic 
with cell parameters of a＝1.8583nm、b=0.6656nm、c=1.0825nm，β=112.2°、
α=γ=90.0°. 















Gaussian98, the spatial configuration of PmMAn macromolecular chain was 
determined and optimized. 
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第一章  前言 




得了卓越的成果。1977 年美国宾州大学 MacDiarmid，加州大学 Heeger 及
日本筑波大学 Shirakawa [1-3]共同发现，碘掺杂后的聚乙炔室温导电率提高
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